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[0 0 0 1] 

#»H!M:, *«a*©3?S»sr Ktsie^M-e©^ 

ffl{CH-rS=b©7?$>S„ JgtCpb<li, U > K ^ (Gent i ana tri 
flora var. japonica) m&(Dl5^mTis)Vmfe&&m$:^- 

k -r s aa-fi^x m ©fum k s & © -e & & . 

[0 0 0 2] 
[0 0 0 3] 

^fyzS-vy&wmfa-z&ZTy h s^y >T*&y. M457> F^r^tfiMFfc 

(Forkmann, Plant Breeding 1 0 6:1, 1 9 9 1) 

o 

[0 0 0 4] 

T $//Wfc3*lfc7> h*>7>«. $/*9U 7 (Senecio cruent 
us) fi5fc(Z>S/*^ y >(Goto et a 1 . , Tetrahedron 

2 aSSE#¥ 08-3032559 
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25:6021, 1 9 84), ^a^t (Co mme linacommunis 
) fi^JSGDy^A— y (Goto and Kondo, Angew. Chem 
. Int. Ed. Engl. 30:17, 1991) ;f^7 U > (G e 
ntiana Ma k i n o i ) &%;(D>fy^7tT)\/ ~7 -i > (Yoshida 
et a 1 , . Tetrahedron 48:4313, 1992) 
©«ISt^&CDj!t#<©^lKffiI*«*©StlTV^« (m*;^t:Kondo e 
t a 1 . , Tetrahedron 26:5879,1985; 2/ 
y p— :Goto et a 1 . , Tetrahedron 27:2413, 
1 9 8 7; J/77 2* : ?*y*cV =lW : Idaka et a 1 . , T e t r a 
hedron 28:1901, 1987; tv; -f =E :Shoyama e 
t a 1 . , Phytochemistry 29:2999, 1 9 9 0 ;7A 
tf, nK'JT, ^3 ^-^^ : G o t o and 

Kondo, Angew. Chem. Int. Ed. Engl. 30:17, 
199 1 ;->^>:Glabgen et al.,Phytochemis 
try 31:1593, 1992; 7^iS^T :Lu et al,,Pyto 
chemistry 32 ; 6 5 9, 1992; 3r^> V h >$- K 

fc rfn ^ V tf, ^S^'M^: Saito and Harborne, P 
hytochemistry 31:3009, 1992; A : S t 

rack et a 1 . , Phytochemistry 31:989, 19 
9 2 ; jjyjt — zl =5 :Brandt et a 1 . , 33:209, 1993) 

o 

[0 0 0 5] 

- # *g<& L/ 7 y h > t y & * <d wi&m * tf^kWc^kW tc &m -r & z. n # r * # 

t (Pharbitis nil) 07> h >^€sfH£M^fe|gjifc(C s fc 

3 ¥ 08-3032559 
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^Stlfe (Dangle et a 1 . Phytochemistry 34: 
1119, 1 9 9 3) . 
[0 0 0 6] 

$ e>lC U r(Senecio cruentus) y > 

^^SftTV 1 ^ (Goto et a 1 . Tetrahedron 25:60 
21, 1984) „ £ fc, y > K 9 (GentianaMakinoi) tCfi 
3fe«y>^*^7HT 2o©^S*TS//I/3£JCJ: »J 

^Zl^tf^^StlTV^ (Yoshida et al. Tetrahedro 
n48:4313, 1 9 9 2 ) „ £ £ {C. ^ffl^li. 'J > K#0>T> h i/T — > 

)Vmtf%g£tlsX^Z>Z.t$:mt>i!MZVr=. (Tetrahedron48, P43 
1 3, (1 9 9 2) ) „ 
[0 0 0 7] 

[0 0 0 8] 

Ti/;l/"efe'5v^-;l/S^0^^-^V^T^i/^ o ■fe y ©^*Mlfg (Ma t e r n 
et a 1 . , Arch. Biochem. Biophys. 208:233, 
1981 ;Matern et al., Arch. Biochem. Biop 
hys. 226:206, 1 9 8 3 ;Matern et al., Eur. J 
. Biochem. 133:439, 1 9 8 3) ^Cicer arienti 
u m(E>SI£ (Koster et al., Arch. Biochem. Bio 
phys. 234:513, 1 9 8 4 ) Z%3 8) £ LT&< 0>9g&tf£ 

4 08-3032559 
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[0 0 0 9] 

^fe, ^mTisjvmm&fcfoi* 19 so mz±^t/nn<om^$>^>s 

ilene(Kamsteeg et al.,Biochem. Physio 
1. Pflanzen 1 7 5:4 0 3, 1 9 8 0) T'^fet^Stl, Matt 

h i o i a<D^m4mmw&iz%mm<D^mmT*yj\'&m&mmft&tf&^Ri< 

tlT V*S(Teusch et a 1. , Phytochemistry 2 
6:9 9 1, 1 9 8 6). 

[ooio] 

(Dry b tsT>&&m(DTyMkfcfoziz&m<nmttmmmzmm lt7£&w 

[001 1 ] 

— ^=L — y (Petunia hybriba) ®7> — 
£-f£MS&li«fc <W^^tlTfe»J (Wiering, H. and de Vlam 
ing, P. Inheritance and biojemistry of 
Pigments. Petunia, P49-65, (1984). Grie 
sbach, R. J. , asen, S. and Leonhardt, B. A. 
, Phytochemistry vol. 30, PI 7 2 9- 1 7 3 1, (1 
9 9 1) ) , Ti/)Vm*^tiTy by7-ytf&&-$r2>?L}itfj®ib>tlX^2> 0 ^ 

^^—7(Dyy b y7—y<DTy>\'mz9^)\'Wi&&wzi3 7^Mtfftbftxio 
ry bisr— y<DZ&(D)\si- j y b~iz—fr?-(DWj],mxi$Jiy *mt>'%£& 

LTV^, fb^«itliT> byT — yytf'?)V¥¥y(Dm&. -Ztl?tl3 -O- 

(6-o- (4-o-^7D>f;i/) - a -D-^;v=itr^7 e/;i/) -5-0-/3 
-D- tfjim?^ ; yjv-^jvtfyy. 3-0- (6-0- (4 -0-33-7 
-f;i/) - a -D-^;i/=iif^y yji) - 5-0 - p - D-V^nt?^ ; yji--? 

5 ffiSE^ 5 ? 08-3032559 
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[0 0 12] 

mmt>mm l * o n t sms] 
m&®tt&izmft*m^m&Km®x*&&iimz.t>tiz 0 

[0 0 13] 

d n <onm zmmit $ -£ s £ «> ic s/;ns«#£ffi & o ^ s ^ s ^ 

— o © 7 is)Vm$R&&m<D cDNA^?, st^^ffilMft £5fEfJM L TflS© T ^ 
[0 0 14] 

V>1tmz&&-tZ>7 *sJim&&&m*: n -KLT^SDN A®J?rj£$iefc-r £ 
[0 0 15] 

7y)\,mm&mm*=i- v?zMte*\tmx\zik<n&o\z\sxmz>z.}ii*&#: 
EB^^tisattrtc, iz^m7y)\'mm£mm<Dmw\zj&3to\stz.m\*t*<. *m 

6 ffiIE#¥ 08-3032559 
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[0 0 16] 

— imi5U >K^«?b#<fcy P o 1 y A+RNA&ffiffiU ^iCkU, 
2;fcitc DNA£-&f&U 3ElCcDNAv>f 'J-$:^l?tS. Ba^©2*m 
c DN A£g#MlCU M©^DN A i: c D N A S^tSBJCf ffi Lfe^ 
DNA^^T-^MK PCR&lCjcU, T i/^/SfEWSRa^JC^Wft 
DN Amft*~m.%~?2>o ^(C, r®DNA»i^S:^D-^i:LT, f^CcDN 
A^>f -f^V-ZX? 'J-->^U fit, ZKD^n- 

>7b>e>iaJfc$*l£:/^;*^ FDNAMU DN A^«SH^J$:^-rS 0 XtC 

mm x-ttz-Tis frmm&mm © ##r ic <t *m e> *i £ r $ j wmm zdna ^mmn 

n c DN A?U->T°3bZ>Z.£$:mn-tZ>o 
[0017] 

-?• £ mm £ it £ Zl £ iz i: y Ig?l#T' $l>@fi5©7i/ ;i/S3£^B*X 6 5: » S 
[0 0 18] 

) (3[)?6#L^jlSCD^^e>^lC^>fbLfc^^ (VM) &jav*£U T>h2/T 

M^i^HkCDlfciSK (Y o s h i d a et al. , Te 
trahedron48;4313, 1992) lCSS«©^?SlC^o T*To fc 0 
[0 0 19] 

7 £BIE#¥ 08-3032559 
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s*m&m&mmis* %mmm\z&z>T$ jmmnz&fe-rzz. tizzy , mm 

momiSUOT i/frmm&BM<D c D N AXte^feflsD N A * □ - > 3 
[0 0 2 0] 

[0 0 2 1] 

-Co a^cdc o Ax^f;H:iif P ->7vn>f;K -7 3i;i/n>f 

>f 1 -o-**;i/:2-;*£:^o£:/W Kn ^■i/i/yj-^'f n>- i-o-if 
jVU-X%1gmmTis)im(D&¥ft£LT<Dfflmt>^mT*3bZ><DT* (G 1 a s 
sgen and Seitz, Planta 186:582, 1992), 

[0 0 2 2] 
[HJSM] 

Vn^»J S a m b r o o k »b<Z)M o 1 e c u 1 a r Cloning (Cold 
Spring Habor Laboratory Press, 1 9 8 9) [C 

(i) mnomm 

8 IHU^^- 08-3032559 
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ttA— K-f- (Verbena hybrida) ©-mST'feS^ tf7>/W ^" 

34 8g) £jR#g^fci:%K:fc^s^>flf-T**#U 5 0% (v/v) 7-fe 
hnhU^z, 0. 2%b'j7^Dit (TFA) Ml. 5LIC^LT3B|^ 

[0 0 2 3] 

»*LttC$->f Vtf± (# 1 0 0) £®^f§«>Ti&3l5i®U D-^U-iA^ 
I/-*-*C»iP^*K:li»LT, HP-2 0JC7^7>f 8OOml0lS 
#T?iSfci*fiU 5 0%7th-h'J^ 0. 1 %T F A 8 0 0mlt'feil^& 
^aiLfe. n:/t7KU-*-T?»il««, l*IS««LT, ffl&St (7. 3g) 

o 

[0 0 2 4] 

a 

[0 0 2 5] 

fc 0 6 N&&1 m 1 £#nK.TH£5£^lL£-e\ I^*5ml ?:MTx;Ul/- 
* U *mgl 0%lCfc5J:3lC*#/-;y$:#n;iT2ml-r 
oSep Pac C18*7A 7 V S/3i- */ a >*±) IC7^ 

If*5mn?^bm 3 0%7-fe h-h 0. 6%TFA2 

[0 0 2 6] 

^ffi?S$:-r^Tm«)T3:>'N'JJ<l/-^--ea*Sb, H P L ClCj:5;$Hfc£*To 
„ DEVELOSIL ODS- 1 0/2 0 (5 0X3 0 0mm;f#fl:f « 
) ) #9A£J§VV 12 0^T'TFA^0. l%^e>0. 3%, Tirh^hU 

9 ffi$E#¥0 8 - 3 0 3 2 5 5 9 
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;i/A*l 0%^e>3 0%(DB:iSiiS'feJ@BtC e fcoT^ai$-&fe o ##3 2 m 1 <Z>8S5£ 
T-0. 5#&&C##U 4®7}©fii!i®#©iSJK*^* h;b?:I^LT, 5 s /l/ 7 

m g, S/T — S^>3. 5 -S/^Ol/H*/ K 50mg) „ £ 1 . 5mg/ml 
\Zt£2>Zir>\Z0. 5%TF AlC?gfi¥LT, M-T^S: - ??- 8 OTCJC^bfc. 
[0 0 2 7] 

=fee>-#©«T*&Sll Kndri/i/>^- ; E>f ;i/-Co A©-^JE£liJ^T©*^T 
iT-o c. SlOiC. 3ci£ (Stockigt and Zenk, Z. Natur 
forsch. 30:35 2, 197 5) i:SEot*7it (-^*^>f ^^^l± 
) tN-tKn^fi/^^i/>>f^ K (Merck) t) «fc l Jx^5: 

-£/&Lfc„ Zl<Z)a:X^;i/0. 5mmolS:2ml07th>(:?§)IU — 
x.>if >f A A (CoArKOHJIN) 0. 1 m m o 1 £ m%&ykM± h V 9 A 1 
mmo 1 ££2 0ml©*tcMLt, dtUC^OOaiX^l/SiM £ 1 ft i* oft!*. 

[0 0 2 8] 

ii-t'IiU M (2 7 0 00Xg, 1 0#) &C«fcoT^?t%£Bfc^T, HP 
LCT*Bffrtf)£fi£$j£#®Jb£:o DEVELOSIL ODS-10/20 (5 
0X3 0 0mm;mf (t) ) *7^^fflK 0. l%TFA#4K'7t 

h - h y ;i/#4 o#fg-e i 8%*^ 3 6%©a:^tiS-fe;@Hicj:oT^m$-B:fec 

^•3 2ml(i!)^lt'0. 8##lC#$iU ^-St}©©^'** h ;i/ (2 0 0- 
4 0 0 nm) ^T3 4 4 — 3 4 8 n mlC*i:*:®JK £*£o®7> £ # 7 i^^f ^ 

[0 0 2 9] 

#U 7th-h'J;i/l 8%. TFA0. I%0^»a7hy77-f-t' 

1 0 tfJ5E#¥ 08-3032559 
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*; p-?7n>f^-C o A&&f&X*g 2 mg/m 1 iCfcS <fc 5 iZM&TkiZ&t&L 
[0 0 3 0] 

(2) «Mt£<Z>ffiffl£& 

^±t'g#lfe 0 10ml©affifflili (10 0mM'J>i«f« (PH7. 
5), 1 0mM7X3^lf>ith'J'?A, 14mM2-^;i*^M^;-;i/ 
) fcin*.T3£K:»fl*U #-fe*3lt'ilbfe„ DOWEX (1-X2, 100 
- 2 0 Ome s h ; ^BHb^Xlg (80 ) 3 gfcS&flllLT 1 O^ISiaffbfelfeK: 
iR5l5ia»CJ:oT«fl&S:l»*U 38^1 (2 7 0 0 0 Xg, 2 0^) lC<fcoT 

ttJR&lml©»»ffl««« (2 OmMU (pH7. 5), 1 4 mM 

2 -*;i/:*j:7hx# y ic!»»U S«(2 7 0 0 0x g , 530 lei 
oTM^HS lfct> Mlfit«StfeS e p h a d e x G- 
2 5 5tj^A (NAP-10;77^TS/7tt) £MV*TBi£Lfc*«£ffl#3lliR 

[0 0 3 1 ] 

100mM U>iift (pH8. 5) , ^7-f-i?>3, 5-S?$Ol/=l 
2/K. 24nmol, *7it>f;i/-CoA 2 1. 5nmoK 2fetfBSR*R2 
0 /tt 1 Sr^SJSi 5 O /i 1 5: 3 0 tf 1 O^TO^-tf fc. 13. 8%(v/ 
v) »»&^tf7"fe h 0 /t 1 S:jDiLTKlC€:ffihS*> M^^IK (1 

8O00Xg, 5^) CJ:oT*qg4&*:Bfcv<»fc«. fl5Jfc«#* n v h 7-f - 
(HPLC) WLt. MttC18»7A (YMC-Pack ODS 
-A, 6. 0X1 5 0mm;!7>fiAWa) 2 1. 6%7i*h— hU 

;K 0. l%hU 7;btn^i§:#^l mlCD^ML RJ&WL2 0 a 1 
tfrLfco ^^©^mtCttH^^DVh^^^-f-^^^A (CLASS-L 
CIO; «*) mmmtffi) £j*4fett3 0 0 nm#a£JC«*l»JK«:% 

1 1 ffilE#¥ 08-3032559 



7-196915 



[0 0 3 2] 

5 2 0 nm©?&Rlr&JiiU (-r;i^ -f 3 , 5 — Vif)\/Ui/ K) £ 

^15«t©5ftiK:^S*J*«l©tr-^lBil©JtS:*«>, £j*W<Z) i E/l/R«:ff3i£kT 
SjRjStt(kat) hbfeo 3CDHPLC^*f»Cfet7*#flS-&ft©JHII«fiatt* 
©j1»J7?^So *7i^'/i/-CoA: 6. 3 r^7-f-i/>3, 5-2?^ 
MIJ/K: 3. 3£\ fJl/7-f-y>3-y;i/3i/;i/5-A7i*>f;i/^l/3'> 
K : 5 . 3^„ 
[0 0 3 3] 

fcfe, ,K£S;^0>^"U- h&^iST'SJBP^ (lB-lill^) Me^Sil. 7i/Jl 

^cDMi^tc.fcoTr^^WbStifc^;!/^^ 3. s-s^soi/ra*/ ktw:* 

^fe^ItA^, r;i/7>f-i?>3, 5-2/501/3 3/ K#7S/;Wfc3*l*i 
i: IC <£ o T *tt3^ e> 7 U tttf>7Ki§?£ # T* 0>£jgfb#Sg«> £ ti fc» K */ 7 

[0 0 3 4] 

— 7j\ A7i^^/-Co A<Dfrt>V \Z p-^7n>f^-CoA?:igi: bfe 
»-&*>7$'/MfcK: <fc£-fetf>M;;5.tf7> he/7-><23c5£fl:#f&«?>£;ft£;tf, -fe 
i&tf>^b©s-£^W::2j7:i:;*-^ ;i/-c o A£>©-a-icj£^&^ 8 

[0 0 3 5] 

1 2 mU#¥ 08-3032559 
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(4) 7$//I/*!EW3Jt©lfeSR 

i^-fr*^ (£Ui. 

mffi&ZW7£Vt=.HZ.a. h/l/H^atf, -f-^i/n-RX^. U>K#lC#*0. 
6 3, 0. 00 12;&tf2 1. 8 nk a t/mgfiBR©7^;i/««g^*Stt#a 

i: b T M ^ s £ £ tc u fc„ 

^ >A^M^i^©^*lCliB i o-R a d Protein Assa 
y (Bio-Radft) &JBV^. 
[0 0 3 6] 

IlifefliU yi/^/3£<5#»5R (1) (POTS 
(1) Mcd«S 

ll/'J^K 1 ) (Gent i ana triflora var. japoni 
ca) ©?£#^e>»*©»KS:ffofe. JKT©£»tt«*#fcV*« 0-41C 

^^^-rif- (dx-3 ; nxmmsRftm) &Mv«*bfc. sL&mftmmw 

I (1 0 0mMh'J^i|i(pH7. 0), 1 0mM7X^O®t h'J 
„ lOmMp- (75^;7i-;i/) 7yit*$>*j\/-7*—jismmi&(v-A 
PMS F ; *a#fc£^X^| m) ) . 5mNim^ l"f b-fr (DTT ; -J- #9 
>f^*?*±) ) i!3K'Jf7-;i/SB-l 0 0 (fD^M^Xm ($0 ) 5 0 0 g£ 

[0 0 3 7] 

^#jH5:^-t*4i^ofe(!!)^ S^CI^I (1 1 0 0 0X g> 3 0# 

IZ1 0%ttfHSft3cTlftfJft«f«:ffofe. £fcfg£2 5 0ml . <Z>«ffMMrtt (20 
mMhUSIl! (pH7. 0). lOmM p-APMSF, ImM DTT) 

13 ffllE^0 8-3 0 3 2 5 5 9 
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phadex G-25 (95X110 mm ; 7 T^VS/Ttt) (Oft*? AfcJgVN 
TflB&Lfc. ga®&-£tf@#£ife«> (8 6 0ml) , KWD7h^77-f 

aSefc, Q— Sep h arose Fast Flow, HiTrap Blu 
e&tfP henyl Superos e (Z>#? n V h 9 s ? "7 ■< -Ji^iST* F P L 

[0 0 3.8] 

$f , iiffiIfit«$tfcQ - S e p h a r o s e Fast Fl 
ow (2 6X 1 0 0mm;77^7j/7tt) lZ7zf^4L. 1^ l5^»?gfe+^tC 

m&vt=.&. Sibthy?Ais&6o^T*oM^e>o. 4M«ft2-&£B: 

»^lKK:J:y»mS*fc (8ml/min) „ iiffitt©fe5ll^l:l4!)t (1 

3 0ml) ^, 77-f-f-f ^D7hy77-f -fctrofc. 

ft$tfcHiTr ap Blue (5ml, 1 6X2 5mm; 7 7;i/7i/7lt) 

[0 0 3 9] 

3<Dtfcj»& imi (DmmmmmmizmmLxmMmiz^^x^^st:^ 

fcgL ii5?ffliffiit tfe S e p h a c r y 1 S-200 (25X1 

15 0mm;7 7;i/Vj/7t) ICT^-fUfc. ^#0. 2 m 1 ©gfcMT, $J3 
mlfo^lU Wam&mftZMSbT (27ml) , 1M&C&£ J:-Mca££ 
#D*.£ 0 +5HCS£ffbfc^, (3 9 0 0 0Xg, 10t» K:J:»J^»4fe 

fcllfcSU 1 M«$fe$tf»»«a««-e¥jfiftS-&fe Phenyl Supe 
rose 5/5(5. 0 X 5 0 mm ; 7 7/I/VS/7tt) IZTzf^J Lfc. 
[0 0 4 0] 

#7>0. 5ml©ffi»T,.+#JCiSfci*Ufctk «^»££6 0#Rn?lM;fr& 
OMKHSiKWJCTIfSifcKJ: »JSajRS:S6ffiS*fc. 0. 5mlfo^HLfe 
#M#©»*?Stt«:ffll3feU SDS-*'J7f F^/l/mftfclfr (10% 

7f y;b7 5 K^;i/;^Htf (&) ) T^*fLfe»*. s^-0iesi:i 

1 4 ffiSE#¥ 08-3032559 
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JglC^-^a^^SfefelC^^^FO®^ (12ml) $:3@6ffiHPLClCJ;»J5fS 
[0 0 4 1 ] 

jij^AliDEVELOS I L 3 0 0C4-HG-5 (4. 6X2 5 0mm; 
&ti4t& (80 ) £Ew ^lml©jgSt% h'j7^*nBi0. 1%#& 
T, 3 0#T*7iZ h-h V)imm*4: 0. 5%^e>5 6. 7 %©fi^igS^JiBT 
^b$i±S3i:lCj: y*tm3-frfco 2 8 0 nm<Z>®J&£ : E^#-b&#£ 1ml 

•f -D#m u $ e> iz&w-fr & s d s - # y 7 * u ;i/7 ^ K>y;i/m^MT*##r b 

[0 0 4 2] 

(2) »JS5fiR©#*f 

5 0 0 pmo ltf>¥ii§gllS&7^ (P SQ- 1 ; (tfc) ^ 

anHflUff) lC«Lfcil^5, x K7>^©M@ t* 2 0 0 p m o 1 o^;^ 
3Slcm2©T^9 0 pmo 1 <D**;k# ^ >^**^ffi2*l£#. HmgJ^ 

[0 0 4 3] 
[0 0 4 4] 

^U0^1$:8Oittl04 5mMh'J^jlill (pH8. 5), 3. 6MM 
0. 0 9%SDS£-g-tfi§?£iC?t8?U >JWl/i>F^yf^-i? (Lysyl 
Endopeptidase rAchromobactor lyticusfi 

& ; ftytmmjiM m) ) 1 6 P mo umt, 3 7tt6tw§tfc. 

1 5 ffifEff 1 ! 2 08-3032559 
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M^fO^tDEVELOS IL 300C4-HG - 5^J7AT'^lfc 

o 

[0 0 4 5] 

&0%fr*> 8 0%©Ii:^^i^SB. #45-0. 7mlfflW, 2 1 0 n m(0«®JlX 

®#(Z>e>t», T-fe h- h U/l/iM#3 2%^^>4 0 %©B3M£T**£ffi3*lfe tT- * 
®#£>3;£&, *tf- KAy *lCj:£ig$lSgL £ e>lCO D S (DEVEL 
OSIL 3 0G0DS-KG-5 jfffbf ) fe)8K jfetHC^ftlf 

[0 04 6] 

#t:--^W^S:^kr- K/tv^T?aH8 • ftHS-Mr, 4 0%7t h - S 'J;i/3 0 
[0 0 4 7] 

r^jmmn (at 7 3) ; 
ut 1 ] 

Arg-Phe-Leu-Gly-Ile-Thr-Gly-Ser-Pro-Lys 
[0 0 4 8] 

r ^ y^ia^'J (at 7 2) ; 
Mb 2] 

II e-His-Met-Asp-Ala-Phe-Ala-Lys 

[0 0 4 9] 

y^lE^tl (AT 7 4 1 - 1 ) ; 
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[ft 3] 

Gly-Val -Glu-I le-Gly-Val-Ser-Leu-Pro-Lys 

[0 0 5 0] 
7^;W(AT74 1- 2) ; 
[ft 4] 

Al a-Ser-Leu-Ser-Leu-Thr-Leu-Ly s 

[0 0 5 1] 
7 ^ JWm&S (AT 9) ; 
[ft 5] 

Hi s-Tyr-Va 1-Pro-Leu-Ser-Gly-Asn-Leu-Leu-Met-Pro-I le-Lys 
[0 0 5 2] 

r^jmrnn (at 8 3) ; 

[ft 6] 

Va 1-Arg-Al a-Thr-Tyr-Val-Leu-Se r-Leu-Al a-G lu-1 1 e-G ln-Lys 
[0 0 5 3] 

^mms u > k 7 )\smw&wm<p cDNA»n-i>y 

(1) cDNA7-f^7'J-0f^I 

rfJ|££ tlTVNS "J^F") (Gentiana triflora var. j 
a n o n i c a) ^e>7E#$:*£), ^#S3^T*3U#T'ig# L£ 0 Z.<DmW®}-fr 

?y=.i?2/?-*i/y*- h/&ft-&S/?A&ffi^£#8ac<fcy RNA$:i, 
>TU^^^^. (BsfcDyS/^) &«V^ $g)g#;«^-f 6#&ICT, poly 
A+RNA^#fe„ y7-^>fti/7^~ h/&ft-fe£/?A£Jg^S;£&te 
. R. McGookin, Robert J. Slaterlb<Z>, Method 
s in Molecular Biology vo 1 2, (Humana 
Press Inc. 1 9 8 4 ) iZmMl^Z tlX V>£#&fCf£o fc. 

17 fflli£#¥0 8-3 0 3 2 5 5 9 
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[0 0 5 4] 

#e>tlfcp o 1 y A-i-RNAIili: U * h^* (S t r a t a g 

ene) tt©ZAP-cDNA^>^^fflV>T2*icDNA^^U 7 
7-^^-UAP I I'vtfJ^n-^^fcfTofco 3€IC mtt&G i g a 
packll Gold Packaging Extract^f'/hSffiU'r 

[0 0 5 5] 

(2) ^jJDNA^5>f V-©fgff 
[0 0 5 6] 

[ft 7] 

II e-His-Met-Asp-Ala-Phe-Ala-Lys 

[0 0 5 7] 

[ft 8] 

Ly s-I le-Hi s-Met-Asp-A la-Phe-Al a-Lys 

£>*x£„ z:<z>@2#jtf>ttJ(Z> 

[0 0 5 8] 
[ft 9] 

Lys-I le-Hi s-Met-Asp-A la-Phe-Al a 
[0 0 5 9] 

5? * UTt^ pamm {* v □r 1 ) ; 
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7 — 196915 



f 



[ftio] 

5* -AARATMC AHATGGAYGCI TTYGC- 3' 
[0 0 6 0] 

-fib, mizmm<D&^frgv* «»©K^iupAc-iBu*ai©«fift=i 

- K*jcf£oT-s:^-e*iB"r*. BP"b» A : 7f-X C : 2/ h S/>, G : 
T->, T:^>, Y : CX&T. R : AXttG, M : AXliC, H : AXtt 

[0 0 6 1] 
[ft 1 1 ] 

5' -CTCGAGTTTTTTTTTTTTTTTTT-3' 
[0 0 6 2] 

(3) rs/-n/mg#»JR3te : ?-»f^r©f n-->^r 

U>K^O7b#0)RNAtCfi^^^22f:^DNA^j0. 1 vg*mmz*V3 
li:*yJ2&^>f7-tbT, PCRSlS?:fToto Hi^ii>KU * v-if^ 
:n-f >M)£=*y hGe n e Amp (SrSig (80 ) fcM^T, 9 5 1 £\ 4 
5TC15K 7 2iC2^$:l^^;i/i:U 3 51M */l/fTV^ »£>*lfc£jS4&%: 

1 %T^D-^i^ttfei:l5, 1514 00 b p0#»DNAift« 
^tlfcc XCDDN A8lT^-$:llIflXL, f © 1 0 n gSD I G-?^ l/tf KM 

(/<-y>#-tfc) F I £ I I £J8v^. itii&tf) P C RjK/&£ 

2 5"t?->f ?M?V\ DIGT'gfil/fiDNAl/ifSffc. 
[0 0 6 3] 

(4) 7i/^ii#ii©cDNA0^n-->^ 

iSBOJ^lCLTfc&Jlfca^r-S?^ ^U-^SfXL 1 — B 1 u e 

1 9 ifiiEE4#¥ 08-3032559 
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<Z>Zfls-b (tttl3. 5cm) *X*V--y<!fLfr B 
[0 0 6 4] 

77-i/*&7-fM- (Hybond N+, 7v-£/^A*±) lC©#$-fr N 
$git#©«I^S^T^S Lfc^, ^©7 A - *J\J #j M- 3 y 
A>y77- (5XSSC. 50%^;i/AT^K, 5 0 mM U h y V2>A 

y?7- ( P H7. 0), 7%SDS, 2%Blocking reagent 
(^-U^tf-ttK 0. l%7^n>f;i/^3j/x 8 0mg/mlt^ 
DNA) ^4 2tfl^jtbfc 0 DIG^Lfcf&^(35DNA^S:A>f 

o 

[0 0 6 5] 

m#X(0. 2XSSC, 0. 1%SDS)T7^^-»U 7**'J 
[0 0 6 6] 

>a®«atf**»Tf, cDNAi^FpBluescript S K± 

{CEJlRLfe. 7i/0-xy;H^lt. C DNAffl#A^I'<f;^5 < £t© 

^^->^ce^^T#a^^■>fx©cDNA©fllA*«SAe.tl, -eoe»*>*^©%© 

[0 0 6 7] 

(5) %£I!£I<!)&£ 

!IS.nfei'D->*^5xn , lifl}U ABI373A-DNA 

S/-*x>*an?, |&Jfi©9 *U-y<D$ *>£&&<£& tm^ftz 6 

2 0 tfiIE#¥ 08-3032559 
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-D(D*7U — y (pGAT2, pGAT3, p GAT4, pGAT7, p G A T 8 
MpGATI 1) i:oV\TcDNA©5' {B!l0>l&SIB?(J£&5£ bfco 
[0 0 6 8] 

^-<D*§m, ;i*ie><p*n->«2v^i^D&M^j£^oTfcy. cdna© 

^^^M'&S^ODt^X.b^fco 3*l^©^n->©e>t> P GAT4<Z>£&gf2 
#I£&5£Lfco l&mm&ift&fete. Kilo-SequenceM Delet 
ion Kit (U) ) £MV<*T. -3*©*$:* n - > 

[0 0 6 9] 

(6) m.mmw£.T$ swmmattn 

p G AT 4 \ZW A&ftt- c D N A I i 1 7 0 3f^^"efe V^<D*piZ 14 1 0 
(^Jfcn F>&-^tf) ^^^t-^'J-f0^7l/-A (ORF) #JiV* 

[0 0 7 0] 

— pGAT8{:§5cDNA(t 5 ' p G A T 4 «fc »J % 7 ££JiVt£. 

ft. ^^^00 c DN A-ei£&V^#X.i?>*l£:o 
[0 0 7 1] 

(1) 3831:79;* 5 K©*aii 

pTrc9 9A (7 7/l/?i/Ttt) SrJB^fc. 3®pTr c 9 9 AIM V^Dtf 

is -D-^*3tf9^ htr^y s/K (i ptg) -eai#BriB&^:»»©t r c 

2 1 ffiSE4#¥ 08-3032559 
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[0 0 7 2] 
[0 0 7 3] 

PGAT4 & S*'<^*-rtlC#fe'r*««»*aiJffiE coRUKpnIT 

m*£Ti*tt) ^0pTrc99A©EcoRI, K p n I 
ifcJCfcy, pGATlOUfiLfc. 
[0 0 74] 

T^;i/^#^©^zi K>aa«KlN c o I S&CD#A£f? 5 fcftJC, 
[0 0 7 5] 

tViJii' (GAT-Ncol) ; 
[ft 1 2] 

5 ' -TTC A CCATGG AGC AAA TC C AA ATG GT- 3 ' 
[0 0 7 6] 

t'Ji?^l/tf K (GAT-Scal) ; 
Ut 1 3 ] 

5* -CGAGTCGCCCTCATCAC-3' 
[0 0 7 7] 

i0ngffl P GAT4$:iIi:U ±M<D*V nyi ? K£:/^-f v-i: 
ItPCRSjS&lrofc. £j£ttsKy *5-H**4yRf&*y hGe n e A 
mp (%mm m) ) £J8^T, 9 5101^ 5 6TC1#, 7 2TC2#£ l-tf->f 

33> »3 0 0 b PCWJItt^DNAi^WRgftfe. 3C9DN AWt^&EUR 

2 2 mSE#¥ 08-3032559 
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U fflmWMN coItAatl T*Wm&* pGATl 0 lSrNco I tAa t 
I T'Wm^X 6 k b (Z)»r^ il^M-T S 3 illC <fc»J, pGAT 10 2$: 

pcRmz&vmmvt~&fr<D&mmmizi>GAT 1 o 2^n^tc P 

GAT 4 £|!gC^&SZ:££flt|gLfco 
[0 0 7 8] 

(2) t 

p G A T 1 0 2 t'^HMM 2 9 4 (supE44 hsdR endAl 
pro t h i ) (M eselson and Yuan, Nature, 2 
1 7, 1110-, 196 8) *l&mMM^t~* Z1Z1T*^^SI^4XS^ 

jmio9^dh5^) &mm-tz>z.n&x*gz> B *®®<Z>7£ 

K^SI^&liH a n a h a n (D^^lC^o (J. Mol. Biol. , 166 

, 557-, i 9 8 3) „ mm$zmzfrr~*mm*T>¥isv y (5 0 n g/m 

1) Sr^tf2ml<!)LB^ (hU^h> lOg, fii3p7 5g, Mt 
N'J^A 1 0 g £ 1 y y # -©SSStKJc*** U TkSMfc-*- h y p H & 7 

[0 0 7 9] 

3<D^#Slml?:l 0ml©M9^ ('J h 'J 0. 6% 

, y o. 3%, ^b^-hy^A o. 5%, ^br^^- 

0. 1%. tffr-n-T. 0. 5%, ^^y^i/^A ImM, # ^ > 
Bl 4/tg/ml, pH7. 2) &C:*7lf ^ SWlO. S % £7 > ¥ i/ V > 5 0 fi . 
S/mlZMZ-frtgmz&mV. 3 71C1?3^^*^ 0. 5M0IPTG5: 
4 0^1^*0 (^Il2mM) U HJC 5 l$|Sl*8#&l&W-fc. 3 0 mM 

fiftt b^A&ttf30mMh'J >y 7 7 - (pH7. 5) fift^U 

^#8*$:IitA'y77-lmllcMlfe 0 lmg'J^f-A, 0. 2 5M 
E D T A 5: 2 5mlMT3 0 #H 0 X: ICjfctt b fc^, • ttJW & 3 EI* »J jg 

[0 0 8 0] 

2 3 mti#¥0 8 - 3 0 3 2 5 5 9 
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1 5 o o o r pm, 3 o Lxmr^±mimmmmn u mm 

mi (3) T'ibfci^tti^ici'JfiJSttSISlfe. v-f?n#>f* 
h&lCfc p GAT 1 0 2 fc^AUfc^MT'&y^l/S^jKJ&tf 
5tfg£4xfc©T% HP LCSC «fc£##f£ff ofc- 
[0 0 8 1 3 

f©^, pGAT 10 2 iiAlt^JilT'ti2 4 n m o l<D^;i/7>r-^ 
>3, 5 -VfhZll/ Ft 2 1 . 5nmol0*7x^;i/-CoAj!i^l8. 
3 nmo 1 ©f;i'7'f-^> 3 - S/^/ 5 -fj T7 zc^J frlfJVn V Ftf>£j£ 

#|g#>£>*ifco y y fv(dt> hS/7->tcfc^T&5&£ 3' & 

GAT4^n-Kt57 S//l/3S*R»5lStt7 > F i/T-Vy 3 , 5 - S?^3S/ 
F © 5 ft© 3 - X &c T ^ "T S £J£ & ftMfc"*" 5 i £ tm o . 

o 

[0 0 8 2] 

(1) m^oim***- 

ffO|§^ / <^^-pYGA2 2 6 9 (A shikari et ah Ap 
pi. Microbiol. Biotechnol. 30, 515-520, 1 
9 8 9, #H§Bg 62-158481 £E c oRI i:B g 1 I I T'lftlt 

#e>*l£$j8 k b©DN AWiftt.. Ml 3 mp 1 8 (09*. 12, SiSJt («c) ) £ 
EcoRUBglll T'M'fbLT#e>*l£i&0. 6 k bODNA^^b 
TWbtl^-/^^^ F£ P Y G A 2 2mi:Lfe B p YGA2 2m^S a 1 I 
flSL/fe©t>K:#e>nS*Sl8 k b©DNA$T#£& 33**5 5 >f V- > 3 > 

) UT^:*S Fp YE 2 2m&*a5Ufc. 
[0 0 8 3] 

(2) TS/^/a6«5#«iR©»#'T?©»3R 

2 4 08-3032559 
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p gat4 xiip gat 8 zmwi&^v * -ftiz&tE^&fflmmm&n&E c o 

RltKpnl -emitlsTmbft&ffi 1 . 8 kbODNA^t P YE 2 2m£ 
^D<EcoRUKpnI T*M ffc LT#e>*l£&J 8 k bCDDN AmKZ&UL 
TBMftmzf^^S. FpYGAT4 tpYGAT8?:Milfe. p Y G T A 
4 tiIlSB0^ft->*^©aiR^^^ P YGAT8T*li^IbfecD 
NA©5* W<D-%!>tfXVT^Z>r=.lto. Ti/frm%R&Bm<D$8Wiffite*3 L *-> 

So 

[0 0 8 4] 

Aii^#©«l^*^n^-^-ot>h^T-fe-5^U-fenT;i/^ti K - 3 v >^ 

[0 0 8 5] 

{Pj^ *b ©2? Si (Ito et a 1 . J. Bacteriol., 153, 1 
63-168, 1983) feffl^p YGAT4Xtfp YGAT8T?, S a c 

charomyces cerevisiae G 1 3 1 5 (Ashikari 
et al, Appl. Microbiol. Biotechnol. 30, 
515-520, 1989) ItT&MM&^t-. ^«««S4xfc»«tt: h U 7 h 7 

RP 1 mte?-&^7*±tefc#>iZ h V7b7T>(Dm&&*?ji'tffi~C*$>ftlZffitl<D 

>^-<k tJjUAorii (Y e a s t Genetic Stock Center 
;Berkeley, CA, USA;*^n^7JS (1991^) ^361 

) . 
[0 0 8 6] 

m^nr^^MMmi: 10ml©l %*-!f ^ JW. (D i f c o*±) £#tfA- 

2 5 ffifE#¥ 08- 3032559 
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(Burkholder, Amer. J. Bot. 30, 206 
- 2 1 0) ICT, 3 OTCT'4 0 R$H&&i**l,fe. 0M:T, MmM!$k(D£&blZ. 

[0 0 8 7] 

ZL*l££mB&. M0fMHfflAy7 7- (3 0mM h'J^ipH7 
. 5, 30mM Mth'J^A) t«U $ *>IC 1 m 1 (DM D/W 7 T-\Z 
1. 5ml®x.)//^h>7fa-^C|Lfc 0 j6'&#««L ± 
«£l&£0. 4ml0iC;1>y77-T«ft&S^^KU 4 0 0m 
g0^7X^-X(Glass Beads 4 2 5 - 6 0 0 m i c r o n s 

Acid-wash, *sy-?i±) *toX-xmL<nm*z>z\£izj:v, 

[0 0 8 8] 

p YGAT 8 *mXls1t&mttito*Ti/fr&m&KJ&1fimiZtlfc<D'V. HP 
[0 0 8 9] 

-£©*gJH, pYGAT4MpYGAT8^At£IST'tt2 4 n m o 1 <D 
T;i/7Y-i?>3, 5 ->J>f)Vni, Ft 2 1. 5nniol©>ij7xt>f;i/-Co 
A^e>#*16. 6nmoU20. 9 nmo lOf^7^li/>3-^3>> 
;i/5 -A7i*^f KflD^*«Stoe>*lfe. pYGAT4t p YGAT 

[0 0 9 0] 

^Mme 7isfrm&&Bm (2) □-- >y 

2 6 ffiffiE#¥ 08-3032559 
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(6) ICfB^tf) P G A T 4 . BP"£fiJ#I^ * @E#I## 1 fOLM<D DNAi 
^•r<5 P GAT 4 IMBRUE coRUNde I T'Mffc bT#e>*l£ D N A 
*k T^-n/««Wtll©aai?««€:^tfDNAWr^r2oS:*4:«>TigjR 
U luIO^t'DIG^ILL Zltl5:yn-^tbT|IIi3 (4) ICIH^ 
bfcU > K^<Z>7£#0> cDNA7>f^7'J -®7T-t/S:lS#$-&fc7>f 
(Hybond N+, TT-i'tAtt) £> §git# (7^-^A*t) 

3IS*;i/A7^ K/W^U 9 A H-l/ayXy7T— (5XSSC, 3 0%*;i/ 
2*7 ^ h\ 5 0 mM Tris-HCl, pH 7. 5, 1 % S D S ) *T 4 2 
ST'l 6«rBlA>f ^XLfe. 
[0 0 9 1 ] 

(5.XSSC, 0. 1%SDS) tpT*5 0I«1, 3Sf&ft[3 (4) 

<z>e>t>-e, ggftggs (4) Tftt^b&^ofc^n-^s: 1 2«»fc.' 

^a-><DcDNACD^eB^I^5feC^fe<J:^^^T% 5' »*>&£bfc 
l l ^n->lip GAT4©*ft3SK#lfc — gcbfetf, l ^ □ - > te— IS: 
b&J^ofco 3*1$: p GAT 1 0 6 £ bfc„ 
[0 0 9 2] 

p GAT 1 0 6CD£&gi2^J£5fctC^fcJ:?lCbT&5£b;k 0 P GAT 1 0 
6 IZM A$*lfe c DNAIi 1 6 2 2^^1?fe »J -t©Ef»JC 1 4 4 0 (^ifcn K 

@H^I#-^2jb^tfORF{CoVNT. pGAT4#n- Kt5 7 ^ /BMB#!i:£1K 
igtlCfrfcot, ffiH!tt€:W<fc. ^(D^n^-te. 3 
[0 0 9 3] 

PGAT106O3- KtS7^ /SHEEItt, TS//I/3I<E#*3R*C*>S PGA 
T40n- KbTV^^IftiiffillT&SfctfK RttfcMMStt, oiU7>h^ 

>hi/7->&. 5&£3' fio^;i/n-^{CT^;p»^M-^bTVN-2>(^T\ p 

GAT106#7> hi/T — ><D3' &<D 7 )\s *sJl&Zfe&-t Z>MM 

2 7 ffifE#¥ 08-3032559 
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tc^*. r s/^3scD«K^fi*s & ««-r - #*t$j 
ATi o 6<Dy$;mmm£ttm&ififr?>ti&z£ii3i&MK:mm'e&* z.tuz& 

[0 0 9 4] 

^f-=L — T ( Petuni a hybrida ) -f zf )l> (■»*■ 

>hy- (*) ) ©7e6*«a«©*si^e>*K:«Lfesci^«E (vm> <z)7>h 

S/T — >fc*<Z>ra#&tt#S3M»*Ctt«l*U 5 0%7-feh-hy;K 0. 1 %T 
F A^K^lraaibfeo ttififfe, MigfcODS, ODP0»7A^nvh^ 
^7>f -T'^HS. «l^Lfeo f©9^©-o®fl;^0M?:FABMS, 1 H 
NMR. 13 CNMR$:fflV>T, »«BK:#«f bfefc r 5, £r£ifc7>hi/7- 

[0 0 9 5] 
[ftl4] 
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[0 0 9 6] 

BPt>, ZKZ)#itli3 -6- (6-0- (4-0 (4-0- (6-0-*7xt 

-D-^;i/ntr^/ - 5 - o- p -D-tfjvnif^ j ji/iftfy) 
[0 0 9 7] 

3-0 (6-0 (4-0 (4-0 (6-0-^70^^-j5-D-^l/3 

- 5 -o- 0 -D-**;i/=itf^/ t/;v-v;i/tfS/>, 3-o- (6-o- ( 
4-0- (4-o- (6 -o- A P - D- ^;H3 tf 9 y ->;i/) 

7ai^->f;i/) - - 0 -D-^Ol/nlf^ S/il/) -5-0- 

^ -D-^;i/ntr^y i/;i/-v;i/tfi?>, 3-o- (6-o (4-o- (4-o 
- ( 6 -o-^?D^;i- p — d — 40i/n tf y -*7it>f;i/) -a- 
L-7i»;^i/) -/s -D-^;i/ntf^y >>;i/) - 5 -o- /s -D-y;i/zie^ 
y $/;i/-v;i/tf ^^fe^ffi^tifeo z:©7>h^7— VM©7E#©#&e> 
t\ yjVziyzf)V- <Sdri]*V>*% <M) ) , Old Glory Blue( 
Ball Seeds) if<Z)av^^feCZ)?e#^C=fe;#^E LT Va£ Z. £ 

[0 0 9 8] 

^^rL- 7tfl5fe©7> h S/T — >(C^-r-5T^;i/*te#^*lCli, T 
[0 0 9 9] 

JSA_t© *»WKlfeVxTtty > F^a*®^#ifeT2/^l6<E#*SR©» 

SSL a»**©c DN A©^ n-=.>^arJP^SEc DNA<©*l£BE?acD»3£S:ff 

2 9 ffiiE#¥ 08-3032559 
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[0 10 0] 
[Si#l*] 



3 0 
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EF"J#-^ (SEQ ID NO) I 1 
E£"D*)fi$ (SEQUENCE LENGTH) 117 0 3 
mn<^m (SEQUENCE TYPE) : m& (nucleic acid) 
m<D%c (STRANDEDNESS) : (double) 
h#ny- (TOPOLOGY) : (linear) 
&fi\<DW.m (MOLECULE TYPE) : cDNA to mRNA 

^-fc^ -r * /UK?iJ (HYPOTHETICAL SEQUENCE) : No 
T>^-fc>X (ANTI-SENSE) : No 
mm (ORIGINAL SOURCE) 

(ORGANISM) : «J>K«> (Gentiana triflora var. japonica) 
®.&<nmm (TISSUE TYPE) : >/B# (petal) 
it^<7)feiJSC (IMMEDIATE SOURCE) 

(LIBRARY) : cDNA library 
* a - > £ (CLONE) : pGAT4 
W.m (SEQUENCE DESCRIPTION) 

TC ATT ATG GAG CAA ATC CAA ATG GTG AAG GTT CTT GAA AAA TGC 44 
Met Glu Gin lie Gin Met Va 1 Lys Va 1 Leu Gl u Lys Cys 
-11 5 10 

CAA GTT AC A CCA CCA TCT GAC AC A ACA GAT GTC GAG TTA TCG CTA 89 
Gin Va 1 Thr Pro Pro Se r Asp Thr Thr Asp Va I Glu Leu Ser Leu 

15 20 25 

CCG GTA ACA TTC TTC GAT ATC CCC TGG TTG CAC TTG AAT AAG ATG 134 
Pro Val Thr Phe Phe Asp lie Pro Trp Leu His Leu Asn Lys Met 
30 35 40 
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CAG TCC 
G J n Se r 



TTG GAC 
Leu Asp 

CTA AAA 

Leu Lys 

AAA TCG 

Lys Ser 

GAC TCG 
Asp Ser 

TAC CTT 
Ty r Leu 

CTT TTT 
Leu Phe 

AAA GTG 
Lys Val 

CGT GGC 
Arg Gly 



CTT CTG TTT 
Leu Leu Fhe 
45 

ACT GTT ATC 
Thr Val lie 
60 

CAC TAC GTT 
Hi s Tyr Val 
75 

GGC GAA ATG 
Gly Glu Met 
90 

ATA ACT TTG 
He Thr Leu 
105 

AAA GGT CAT 
Lys Ci y His 
120 

TAT GTT ATG 
Tyr Val Met 
135 

ATC CCG CTC 
He Pro Leu 
150 

ATA GCC GTG 
He AJa VaJ 
165 



TAC GAC 
Tyr Asp 



CCT AAT 
Pro Asn 

CCG CTT 
Pro Leu 

CCG AAG 
Pro Lys 

ATC GTT 
lie Val 

CAA CTG 
Gin Leu 

CCA CGG 
Pro Arg 

CTA GCC 
Val Ala 

GCT CTG 
A I a Leu 



TTT CCG TAC 
Phe Pro Tyr 
50 

CTT AAG GCC 
Leu Lys Ala 
65 

AGC GGA AAT 
Ser Gly Asn 
80 

TTT CAG TAC 
Phe Gin Tyr 
95 

GCG GAG TCT 
Ala Glu Ser 
110 

GTA GAT TCC 
Val Asp Ser 
125 

GTT ATA AGG 
Val He Arg 
14 0 

GTG CAA GTA 
Val Gin Val 
155 

ACC CCA CAT 
Thr Ala His 
170 



CCA AGA ACA CAT TTC 179 
Pro Arg Thr His Phe 
55 

TCT TTC TCT CTC ACT 224 
Ser Leu Ser Leu Thr 
70 

TTG TTG ATG CCG ATC 269 
Leu Leu Met Pro He 
85 

TCC CGT GAT GAG GGC 314 
Ser Arg Asp GJ u Gl y 
100 

GAC CAG GAT TTT GAC 359 
Asp Gin Asp Phe Asp 
115 

AAT GAT TTG CAT GGC 404 
Asn Asp Leu Hi s Gl y 
130 

ACC ATG CAA GAC TAT 449 
Thr Met Gin Asp Tyr 
14 5 

ACC GTT TTT CCT AAC 494 
Thr Val Phe Pro Asn 
160 

CAT TCA ATT GCA GAT 539 
His Ser He Ala Asp 
175 



3 2 



tfifE#¥ 08-3032559 



7—196915 



GCT AAA ACT TTT CTA ATC TTC ATC AAT GCT TGG GCC TAT ATT AAC 584 
Ala Lys Ser Phe Va I Met Phe He Asn Ala Trp Ala Tyr He Asn 

180 185 190 

AAA TTT GGG AAA GAC GCG CAC TTG TTG TCC CCG AAT CTT CTT CCA 62 9 

Lys Phe Gly Lys Asp Ala Asp Leu Leu Ser Ala Asn Leu Leu Pro 

195 200 205 

TCT TTC GAT AG A TCG ATA ATC AAA CAT CTG TAT CGC CTA GAG CAA 67 4 

Ser Phe Asp Arg Ser He He Lys Asp Leu Tyr Gly Leu Glu Glu 

210 215 220 

ACA TTT TGG AAC GAA ATG CAA GAT GTT CTT GAA ATG TTC TCT AGA 719 
Thr Phe Trp Asn Glu Met Gin Asp Val Leu Glu Met Phe Ser Arg 

225 230 235 

TTT GGA AGC AAA CCC CCT CGA TTC AAC AAG GTA CGA GCT ACA TAT 764 
Phe Gly Ser Lys Pro Pro Arg Phe Asn Lys Val Arg Ala Thr Tyr 

240 245 250 

GTC CTC TCC CTT GCT GAA ATC CAG AAG CTA AAG AAC AAA GTA CTG 809 
Va ! Leu Ser Leu Ala Glu He Gin Lys Leu Lys Asn Lys Val Leu 

255 260 265 

AAT CTC AGA GGA TCC GAA CCG ACA ATA CGT GTA ACG ACG TTC ACA 854 
Asn Leu Arg Gly Ser Glu Pro Thr He Arg Val Thr Thr Phe Thr 

270 275 280 

ATG ACG TGT GGA TAC GTA TGG ACA TGC ATG GTC AAA TCA AAA GAT 89 9 

Met Thr Cys Gly Tyr Val Trp Thr Cys Met Val Lys Ser Lys Asp 

285 290 295 

GAC GTC GTA TCA GAC GAA TCA TCG AAC GAC GAA AAT GAG CTC GAG 944 
Asp Val Val Ser Glu Glu Ser Ser Asn Asp Glu Asn Glu Leu Glu 

300 305 310 



ffilE#¥ 08-3032559 



t 

7 — 196915 



TAC TTC AGT 
Tyr Phe Ser 
315 

TGT CCG CCT 
Cys Pro Pro 
330 

AAA GCA ACA 
Lys Ala Thr 
34 5 

GCA GTT CCA 
Ala Vai Ala 
360 

GAA AAA GGC 
Glu Lys Gly 
375 

AAT GGA ATC 
Aan Gly He 
390 

AAG TTC GAT 
Lys Phe Asp 
405 

AAA TTT GAC 
Lys Phe Asp 
420 

ATT CAG TCC 
He Gin Ser 
435 



TTT ACA 
Phe Thr 

AAC TAC 
Asji Tyr 

CAT AAA 
Hi s Lys 

GCT ATT 
Ala He 

GTT CTT 
Val Leu 

CCT TCA 
Pro Ser 

TCG TAT 
Ser Tyr 

ATT ACC 
lie Thr 

AGG GAT 
Arg Asp 



GCG GAT TCC 
Ala Asp Cys 
320 

TTT GGC AAC 
Phe Gly Asn 
335 

GAG TTA GTT 
Gl u Leu Va I 
350 

GGA GAA GCC 
Gly Glu Ala 
365 

GCA GAT GCA 
Al a Asp Al a 
380 

AAA AGA TTT 
Lys Arg Phe 
39 5 

GGT GTA GAT 
Gly Val Asp 
410 

TCT GTT GAT 
Ser Val Asp 
42 5 

TTT GAA AAA 
Phe Glu Lys 
440 



CGA GGA CTT CTG ACG CCC CCG 989 
Arg GJy Leu Leu Thr Pro Pro 
325 

TGT CTT GCG TCA TCC GTT GCA 1034 
Cys Leu Ala Ser Cys Val Aia 
340 

GGC GAT AAA GGC CTT CTT CTT 1079 
Gly Asp Lys GJy Leu Leu Va ! 

355 

ATT GAA AAG AGG TTG CAC AAC 1124 
He Glu Lys Arg Leu His Asn 
370 

AAA ACT TCG TTA TCG GAA TCT 1169 
Lys Thr Trp Leu Ser Glu Ser 
385 

CTC GGG ATT ACC GGA TCG CCT 1214 
Leu Gly He Thr Gly Ser Pro 
400 

TTT GGA TGG GGA AAC CCT GCA 1259 
Phe Gly Trp Gly Lys Pro Ala 
415 

TAT GCA GAA TTG ATT TAT GTG 1304 
Tyr Ala Glu Leu He Tyr Val 
430 

GGT GTG GAG ATT GGA GTA TCA 1349 
Gly Val Glu lie Cly Val Ser 
445 
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TTC CCT AAG ATT CAT ATG GAT GCA TTT GCA AAA ATC TTT GAA GAA 1394 
Leu Pro Lys He His Met Asp Ala Phe Ala Lys He Phe Gl u Glu 

450 455 460 

GGC TTT TGC TCT TTG TCA TAGTCTCTTT AATAGAACCA TATTTGCTGC 1442 
Gly Phe Cys Ser Leu Ser 

465 

AATAAAGTAC CAAGTCCTTT AGTAACACTA CACCAAACCC TACTTTCGAG GCGGGAACAC 1502 
CACAACGAGG TTCAATCACT AGAAGGTTGT AC TTC ATA AA TTCCAGAGGT CGAATATACA 1562 
CCGTTGTCCT CTGAAAAGTT GAACCTCACA CCTGACATGG TGTTACGATA GGTATTGTAT 1622 
AATGCCATTA TATACTTCCA TAAAGTATCC TATGCAATAG AGAACATGTT ATGTGTTAAA 1682 
AAAAAAAAAA AA AAA AAA A A A 1703 

[0101] 

SE5»J« (SEQ ID NO) : 2 
K8|0>ft& (SEQUENCE LENGTH) : 1622 
ftn<r>Wi (SEQUENCE TYPE) : &Wl (nucleic acid) 
®Wt (STRANDEDNESS) : (double) 
h#ny*- (TOPOLOGY) : (linear) 

mwomm (molecule type) : cdna to mRNA 

jfi -b J- < iJ )V geyij (HYPOTHETICAL SEQUENCE) : No 
T (ANTI-SENSE) : No 

(ORIGINAL SOURCE) 

(ORGANISM) I '*) > Y *7 (Gent i ana tr if lora var. japonica) 

m&<r>mm (tissue type) : ?e# (petal) 

&&<D&M (IMMEDIATE SOURCE) 

V'TT'T'J-fc (LIBRARY) ! cDNA library 

?u-yZ (CLONE) : pGAT106 
ffi?!) (SEQUENCE DESCRIPTION) 
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GAACCATTGA AT CCA ATT AA TCTCATTTAT TAAC ATG GCA CGA AAT TCC GAG 52 

Met Ala Gly Asn Ser GI u 

-J 1 5 
GAT ATC AAA GTT CTT GAG AAA TCC CCT GTT GCG CCA CCA CCG GAC 97 
Asp lie Lys Va I Leu Gl u Lys Cys Arg Val Ala Pro Pro Pro Asp 
10 15 20 

GCC GTC GCC GAG TTT AC A GTC CCA CTG TCG TTT TTC GAC ATG CCA 14 2 
Ala Val Ala Glu Phe Thr Val Pro Leu Ser Phe Phe Asp Met Arg 
25 30 35 

TGG TTG ATC TCT GAT GCA GAA CAC CAT CTG CAT TTC TAC AG A TTC 187 
Trp Leu He Ser Asp Ala Glu His His Leu His Phe Tyr Arg Phe 
40 45 50 

CGC CAT CCT TGT CCC AAC TCT AAA TTT ATC ATT TCA TCC ATT AAA 232 
Arg His Pro Cys Pro Asn Ser Lys Phe lie He Ser Ser He Lys 
55 60 65 

TCC TCC CTT TCC CTT GTT CTC AAA CAC TTT CTT CCG TTA GCC GGG 277 
Ser Ser Leu Ser Leu Val Leu Lys His Phe Leu Pro Leu Ala Gly 
70 75 g0 

AAT TTG ATT TGG CCG GTA GAT TCC TCC CAT AGA ATG CCG CAG TTG 322 
Asn Leu He Trp Pro Val Asp Ser Ser Asp Arg Met Pro Clu Leu 
85 90 95 

CGT TAC AAG AAA GGG GAC TCC GTT TCT TTA AC A ATT GCA GAA TCG 367 
Arg Tyr Lys Lys Gly Asp Ser Val Ser Leu Thr He Ala Glu Ser 
100 105 110 

AGC ATG GAT TTT GAT TAT CTC GCC GGA CAT CAT CAG AGC GAT TCT 412 
Ser Met Asp Phe Asp Tyr Leu Ala Gly Asp Hi s Gin Arg Asp Ser 
115 120 J25 
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TAT AAA 
Tyr Lys 

ACC TCC 
Thr Ser 

GTG TTC 
Val Phe 

CTT CTT 
Val Leu 

CTT TTG 
Val Leu 

CTT TCT 
Le u Se r 

TTT CAT 
Phe His 

TCT CAG 
Se r G 1 a 

GAA GTT 
Gl u Val 



TTC AAC 
Phe Asn 

GGC GAC 
C 1 y As p 

TCC AAC 
Ser Asn 

GGT GAT 
Gly Asp 

GTT GAC 
Va! Asp 

TCT CTA 
Ser Leu 

ATT CGT 
lie Arg 

GGC AC A 
Gly Thr 

CGA GCC 
Arg Ala 



GAT TTG ATT 
Asp Leu lie 
130 

GAA GTA TTA 
Glu Val Leu 
145 

ACC GGT ATA 
Thr Gly He 
160 

GCC ACT TCT 
Ala Ser Ser 
175 

AAA TCC AAT 
Lys Ser Asn 
190 

CCT ATG TAC 
Pro Met Tyr 
205 

CGA AAA ATC 
Arg Lys Leu 
220 

CCT ACT GTT 
Pro Thr Va i 
235 

ACC TTC ATC 
Thr Phe lie 
250 



CCG CAG CTG 
Pro Gin Leu 
135 

CCA CTT TTT 
Pro Leu Phe 
ISO 

TGC ATT GGA 
Cys lie Gly 
165 

TTT CTG CAT 
Phe Leu His 
180 

GGA GAT TCA 
Gl y Asp Se r 
195 

GAC AG A TCT 
Asp Arg Ser 
210 

TAC AAT GAA 
Ty r Asn Glu 
225 

CTA AAT CCA 
Leu Asn Pro 
240 

CTA CAC CCT 
Leu His Pro 
255 



CCA GAA 
Pro Glu 

GCT TTA 
Ala Leu 

CGC AAT 
Are Asn 

TTT AAT 
Phe Asn 

TTA AAC 
Leu Lys 

GTG CTG 
Val Val 

AG A AAA 
Arg Lys 

GCA ATT 
Ala He 

ATT GAT 
He Asp 



CCG ATT GTA 
Pro He Val 
14 0 

CAG GTG ACG 
Gin Val Thr 
155 

CTT CAT CAA 
Leu Hi s Gin 
170 

AAA TTA TGG 
Lys Leu Trp 
185 

TTC CTT CCA 
Phe Leu Pro 
200 

CAA GAT CCA 
Gin Asp Pro 
215 

CTC CTC AAA 
Leu Leu Lys 

23 0 

TCT AAA GAT 
Ser Lys Asp 

24 5 

ATC ATG AAG 
He Met Lys 
260 



457 



502 



547 



592 



63 7 



68 2 



727 



772 



817 



ffiliE^^ 08-3032559 



4# ¥ 7—196915 



CTC AAG AAA TTC ATT TCG TCA 
Leu Lys Lys Phe He Ser Se r 
265 

ACT AAT TAT AAT CTC TCA ACT 
Ser Asn Tyr Asn Leu Ser Thr 
280 

TGG ACA TGC TTG TCG AAA TCA 
Trp Thr Cys Leu Ser Lys Ser 
295 

CTG GAA GAG GAT AAA CAT GCA 
Val Clu Glu Asp Lys His Ala 
310 

TGC CGA CAA CGT TTT GCT CCC 
Cys Ar* Gin Arg Phe Ala Pro 
325 

AAT TGC ATA GTG CCT TGT ATC 
Asn Cys He Val Pro Cys Met 
340 

GTA GGA AAT GAA GGG TTG TCG 
Val Gly Asn Clu CI y Leu Ser 
355 

GCT ATC CAT AAG AGG TTA CAT 
Ala He His Lys Arg Leu His 
370 

GAT TGG ATA TCG CCG CCC CGA 
Asp Trp lie Ser Pro Pro Arg 
38 5 



AAA AAT CCC 
Lys Asn Arg 
270 

TTC ACG GTG 
Phe Thr Val 
285 

TTA GAC ACC 
Leu Asp Thr 
300 

GCA AAC TTA 
Ala Asn Leu 
315 

CCC ATA CCT 
Pro lie Pro 
330 

GTG GGA TCG 
Val Gly Ser 
34 5 

GTA GCT GCA 
Val Ala Ala 
360 

GAC TAC GAA 
Asp Tyr Gl u 
375 

TCA ACA TCT 
Ser Thr Ser 
390 



AAC TTA ACC GGT ACT 862 
Asn Leu Thr Gly Ser 
275 

ACA TCT GCA CTC ATC 907 
Thr Ser Ala Leu He 
290 

CTC GTA ACA GAG AAC 952 
Val Val Arg Glu Lys 
305 

TCT GCT TTC ATC AAC 997 
Cys Ala Phe He Asn 
320 

CAA AAT TAC TTT GGA 1042 
Gin Asn Tyr Phe Gly 

335 

ACT CAT GAG CAA CTT 1087 
Thr His Gl u Gin Leu 
35 0 

ACC GCC ATC GGA GAT 1132 
Thr Ala He Gly Asp 
365 

GGA ATT CTG AG A GGA 1177 
Gly He Leu Arg Gl y 
380 

GCG GCA CCA AGG TCG 1222 
Ala Ala Pro Arg Ser 
395 
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ACG CTC ATT TAT GTC GTT GCA TCC GCA CAA CGC AAT GTG CAT GAT 1267 

Thr Leu lie Tyr Va 1 Val Gly Ser Ala Gin Arg Asn Va 1 His Asp 

400 405 410 

TTT GAT GCA GAT TTT CGT TCG GGA AAC CTT GAA AAG CAT GAA TCT 1312 

Phe Asp Ala Asp Phe Gly Trp Gly Lys Leu Glu Lys His Glu Ser 

415 420 425 

GTT TCA ACT AAT CCT TCG GCA ACA CTA ATT TTG ATC TCT CGG TCC 1357 

Val Ser Thr Asp Pro Ser Ala Thr Leu He Leu He Ser Arg Ser 

430 435 440 

AGA AGA TTT AAA GGA GCA CTT GAG CTT GGC ATT TCT TTG CCT AAG 1402 

Arg Arg Phe Lys Gly Ala Leu Glu Leu Gly He Ser Leu Pro Lys 

445 450 455 

AAT AGG ATG GAC GCA TTT GCC ACC ATT TTT ACG AAT TTC ATC AAT 1447 

Asn Arg Met Asp AJ a Phe Ala Thr He Phe Thr Asn Phe He Asn 

460 465 470 

AGT CTC CAT GTG AGG AGC CCT TTG TAAGAAAAAA GTGGTATCAA 14 91 

Ser Leu His Val Arg Ser Pro Leu 

47 5 

TGTATAAAAA AG ACA GAC AA GTTATGATGC AACAAATGTT TT AGG AG ATT AC AAA TCC AT 15 51 

GGGAAGATGT ATCAAACTCA TCTCTCTATA TATATATATT CAATTGTTTT AAAAAAAAAA 1611 
AA AAA AAA A A A 16 22 
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